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[57] Abstract: 

PURPOSE: To obtain the subject gene DNA, isolated from a coryneform bacterium such 

as Brevibacterium.flavum MJ-233, having a specific base sequence and capable of 

providing a transformant remarkably improved in productivity of L-isoleucine, L- 

valine, etc. CONSTITUTION: Brevibacterium.flavum MJ-233 which is a corynebacterium 

is cultured in a culture medium till the latter period of the logarithmic growth 

phase and the microbial cell is collected and suspended in a buffer solution 

containing a lysozyme. Protenase K(R) and sodium dodecyl sulfate are then added 

to carry out the lysis. The resultant lysate is subsequently extracted with a 

phenol/chloroform solution. Ethanol is added to the extract solution to recover a 

DNA, which is then treated with a restriction enzyme, bound to a cloning vector and 

inserted into Escherichia coli to perform transformation. The obtained transformant 

is subsequently cloned to sort out a positive clone. A plasmid is recovered from 

the obtained strain and treated with a restriction enzyme to afford the objective 

gene DNA, capable of coding an acetohydroxy acid synthase derived from the 

coryneform bacterium and expressed by the formula, etc.COPYRIGHT: (C)1993, 

JPO&Japio 

[51] Int'I Class: C12N01560 C12N00121 C12P01306 C12P01308 

C12N01560C12R00113C12N00121 C12R001 13 C12P01306 C12R001 13 
C12P01308C12R00138 
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(54) l«Wfl>£#] T-fe h t Ka#f »f >*-**3- K+Sitfc^DNAJW^Wfl 
(57) [5?*b] 

[flUft] ^HT^f 77/<AMJ-2 3 3 

. 7 7^AMJ 2 3 3-AHAS<^L->fyn>fi/yx 

tt l - /< y yo»tt»f l < mat tfco 



(51)Inta* 
CI 2 N 15/60 
1/21 

// C 1 2 P 13/06 
13/08 
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[4$fr1t#<0f£[S] 7s<J* (Brevibacter iura flavu 

[^^1] ny»i^7i!hkKn^^ m) MJ-2 3 3T&S$#^llE$a<Dififc^DNA 0 

ATGACAGGTG CACAGGCAAT TGTTCGATCG CTCGAGGAGC TTAACGCCGA CATCGTGTTC 60 
GGTATTCCTG GTGGTGCGGT GCTACCGGTG TATGACCCGC TCTATTCCTC CACAAAGGTG 120 
CGCCACGTCT TGGTGCGCCA CGAGCAGGGC GCAGGCCACG CAGCAACCGG CTACGCGCAG 180 
GTTACTGGAC GCGTTGGCGT CTGCATTGCA ACCTCTGGCC CAGGAGCAAC CAACTTGGTT 240 
ACCCCAATCC CTGATGCAAA CTTGGACTCC GTTCCCATGG TTGCCATCAC CGGCCAGGTC 300 
GGAAGTGGCC TGCTGGGTAC CGACGCTTTC CAGGAAGCCG ATATCCGCGG CATCACCATG 360 
CCAGTGACCA AGCACAACTT CATGGTCACC GACCCCAACG ACATTCCACA GGCATTGGCT 420 
GAGGCATTOC ACCTCGCGAT TACTGGTCGC CCTGGCCCTG TTCTGGTGGA TATTCCTAAG 480 
GATGTCCAGA ACGCTGAATT GGATTTCGTC TGGCCACCAA AGATCGACCT GCCAGGCTAC 540 
CGCCCAGTTT CAACACCACA TGCTCGCCAG ATCGAGCAGG CAGTCAAGCT GATCGGTGAG 600 
GCCAAGAAGC CCGTCCTTTA CGTTGGAGGC GGCGTTATCA AGGCTGACGC ACACGAAGAG 660 
CTTCGTGCGT TCGCTGAGTA CACCGGCATC CCAGTTGTCA CCACCTTGAT GGCTTTGGGT 720 
ACTTTCCCAG AGTCTCACGA GCTGCACATG GGTATGCCAG GCATGCATGG CACTGTGTCC 780 
GCTGTTGGTG CACTGCAGCG CAGCGACCTG CTGATTGCTA TCGGCTCCCG CTTTGATGAC 840 
CGCGTCACCG GTGACGTTGA CACCTTCGCG CCTGACGCCA AGATCATTCA CGCCGATATT 900 
GATCCTGCCG AAATCGGAAA GATCAAGCAG GTTGAGGTTC CAATCGTGGG CGATGCCCGC 960 
GAAGTTCTTG CTCGTCTGCT GGAAACCACC AAGGCAAGCA AGGCAGAGAC CGAGGACATC 1020 
TCCGAGTGGG TTGACTACCT CAAGGGCCTC AAGGCACGTT TCCCACGTGG CTACGACGAG 1080 
CAGCCAGGCG ATCTGCTGGC ACCACAGTTT GTCATTGAAA CCCTGTCCAA GGAAGTTGGC 1140 
CCCGACGCAA TTTACTGCGC CGGCGTCGGA CAGCACCAAA TGTGGGCAGC TCAGTTOGTT 1200 
GACTTTGAAA AGCCACGCAC CTGGCTCAAC TCCGGTGGAC TGGGCACCAT GGGCTAOGCA 1260 
GTTCCTGCGG CCCTTGGAGC AAAGGCTGGC GCACCTGACA AGGAAGTCTG GGCTATCGAC 1320 
GGCGACGGCT GTTTCCAGAT GACCAACCAG GAACTCACCA OCGCCGCAGT TGAAGGTTTC 1380 
CCCATTAAGA TCGCACTAAT CAACAACGGA AACCTGGGCA TGGTTCGCCA ATGGCAGACC 1440 
CTATTCTATG AAGGACGGTA CTCAAATACT AAACTTCGTA ACCAGGGCGA GTACATGCCC 1500 
GACTTTGTTG CCCTTTCTGA GCGACTTGGC TGTGTTGCCA TCCGCGTCAC CAAAGCGGAG 1560 
GAAGTACTGC CAGCCATCCA AAAGGCTCGA GAAATCAACG ACCGCCCAGT AGTCATOGAC 1620 
TTCATCGTCG GTGAAGACGC ACAGGTATGG CCAATGGTGT CTGCTGGATC ATCCAACTCC 1680 
GATATCCAGT ACGCACTCGG ATTGCGCCCA TTCTTTGACG GCGACGAATC AGCTGCAGAA 1740 
GACCCTGCAG ACATTCATGC TTCCGTTGAT TCGACCGAGG CATAA 1785 

Met Thr Gly Ala Gin Ala He Val Arg Ser Leu Glu Glu Leu Asn Ala 

15 10 15 

Asp He Val Phe Gly He Pro Gly Gly Ala Val Leu Pro Val Tyr Asp 

20 25 30 

Pro Leu Tyr Ser Ser Thr Lys Val Arg His Val Leu Val Arg His Glu 

35 40 45 

Gin Gly Ala Gly His Ala Ala Thr Gly Tyr Ala Gin Val Thr Gly Arg 

50 55 60 

Val Gly Val Cys He Ala Thr Ser Gly Pro Gly Ala Thr Asn Leu Val 
65 70 75 80 

Thr Pro He Ala Asp Ala Asn Leu Asp Ser Val Pro Met Val Ala lie 

85 90 95 

Thr Gly Gin Val Gly Ser Gly Leu Leu Gly Thr Asp Ala Phe Gin Glu 
100 105 110 
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Ala Asp He Arg Gly He Thr Met Pro Val Thr Lys His Asn Phe Met 

H5 120 125 

Val Thr Asp Pro Asn Asp He Pro Gin Ala Leu Ala Glu Ala Phe His 

130 135 UO 

Leu Ala lie Thr Gly Arg Pro Gly Pro Val Leu Val Asp He Pro Lys 
145 150 155 160 

Asp Val Gin Asn Ala Glu Leu Asp Phe Val Trp Pro Pro Lys lie Asp 

165 170 175 

Leu Pro Gly Tyr Arg Pro Val Ser Thr Pro His Ala Arg Gin He Glu 

180 185 190 

Gin Ala Val Lys Leu He Gly Glu Ala Lys Lys Pro Val Leu Tyr Val 

195 200 205 

Gly Gly Gly Val He Lys Ala Asp Ala His Glu Glu Leu Arg Ala Phe 

210 215 220 

Ala Glu Tyr Thr Gly He Pro Val Val Thr Thr Leu Met Ala Leu Gly 
225 230 235 240 

Thr Phe Pro Glu Ser His Glu Leu His Met Gly Met Pro Gly Met His 

245 250 255 

Gly Thr Val Ser Ala Val Gly Ala Leu Gin Arg Ser Asp Leu Leu He 

260 265 270 

Ala He Gly Ser Arg Phe Asp Asp Arg Val Thr Gly Asp Val Asp Thr 

275 280 285 

Phe Ala Pro Asp Ala Lys He He His Ala Asp He Asp Pro Ala Glu 

290 295 300 

He Gly Lys He Lys Gin Val Glu Val Pro He Val Gly Asp Ala Arg 
305 310 315 320 

Glu Val Leu Ala Arg Leu Leu Glu Thr Thr Lys Ala Ser Lys Ala Glu 

325 330 335 

Thr Glu Asp He Ser Glu Trp Val Asp Tyr Leu Lys Gly Leu Lys Ala 

340 345 350 

Arg Phe Pro Arg Gly Tyr Asp Glu Gin Pro Gly Asp Leu Leu Ala Pro 

355 360 365 

Gin Phe Val He Glu Thr Leu Ser Lys Glu Val Gly Pro Asp Ala He 

370 375 380 

Tyr Cys Ala Gly Val Gly Gin His Gin Met Trp Ala Ala Gin Phe Val 
385 390 395 400 

Asp Phe Glu Lys Pro Arg Thr Trp Leu Asn Ser Gly Gly Leu Gly Thr 

405 410 415 

Met Gly Tyr Ala Val Pro Ala Ala Leu Gly Ala Lys Ala Gly Ala Pro 

420 425 430 

Asp Lys Glu Val Trp Ala He Asp Gly Asp Gly Cys Phe Gin Met Thr 

435 440 445 

Asn Gin Glu Leu Thr Thr Ala Ala Val Glu Gly Phe Pro He Lys He 

450 455 460 

Ala Leu He Asn Asn Gly Asn Leu Gly Met Val Arg Gin Trp Gin Thr 
465 470 475 480 

Leu Phe Tyr Glu Gly Arg Tyr Ser Asn Thr Lys Leu Arg Asn Gin Gly 

485 490 495 

Glu Tyr Met Pro Asp Phe Val Ala Leu Ser Glu Gly Leu Gly Cys Val 
500 505 510 
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Ala He Arg Val Thr Lys Ala Clu Glu 

515 520 
Ala Arg Clu He Asn Asp Arg Pro Val 

530 535 
Glu Asp Ala Gin Val Trp Pro Met Val 
545 550 
Asp He Gin Tyr Ala Leu Gly Leu Arg 
565 

Ser Ala Ala Glu Asp Pro Ala Asp He 
580 585 

Glu Ala 

ig£T-DNA 0 

[000 11 

t? (E. C. 4. 1. 3. 18) Sra-K^a* 

— r y n ^ >x« l -/< y ^co&it&icBrt-^ 

[00 0 2] L--f yo^'»ML-/<!) Vli^ST 

£1-<$t:* ur, boi. ^aymaifcE'S' 

I0003] 

9#. ^4o-2 8 8o^^#i) , mmmn*® 

^ttiLft v^MflCttHHfe H^HB 38-7091^ 

#08BS4 9-93 58 6 ^«##fla) 9<Btt*# 

10 0 0 4] L->f yn>fi/y<D^5g»CJ:5^ 

MtLTte, #J;itf, r^n^M^y^yD-l' 

l/*4*/V&W&1-%l3Wi (^BS4 6-2 9 7 

8 9-^$8#j*o ix^^A^ty^yp^^ 



Val Leu Pro Ala He Gin Lys 
525 

Val He Asp Phe He Val Gly 
540 

Ser Ala Gly Ser Ser Asn Ser 
555 560 
Pro Phe Phe Asp Gly Asp Glu 
570 575 
His Ala Ser Val Asp Ser Thr 
590 

^y usfi/^fozwtv-Taj ya-fv'y^t) t 

*«r*l**b*-CL->ryn^S/^SrJRJgi--5*ac (ft 
6-2 9 7 8 8-&4MMt|R) ;t7fr (Ser 
r a t i a) JRjft«(DB£fc»£fflVvt^3-.* £ D 

^»X££*£S*Sg©« p. 4 7-4 8, ag^52 

[0 0 0 5J L*»Lft#6r*ie>©#jSfef4, JBMttfft 

->f y o j z/><o&& t rai:4#*tt###«Et5o 

10 0 0 6J 

[£^##fcLj;$£-t-apja] =>y 

»Ift^7t F t Kn^r^»^-^ (E. 

c. 4. i. 3. is) *3-mt&f«r»wm 

[0 0 0 7] 

a^wicL— f yn^^>vxi4L-^<y ^ 

[0 0 0 8] LT, *&W\C£tlt£, (1) ay 
til^DNA, (2) MWDNA#»A**l 

«m^7^^ k, o) mm*.-??**. Kt?» 
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So 

[0 0 0 9] »T» *ftW\Z<>\,^XZb\zntoK'&W? 

Ua-rth-o-t Kn*t^B»*r*j*+«»*, 

(E. C. 4. 1. 3. 18) K-r*»fi-?-DN 
[0 0 10] Tir KDdr^»^^^- K+ 

aae^^tpDNAWJt (j^t> :n* i a^j * 

revibacter ium f I avum) M J — 2 
3 3 (FERM BP- 1 4 9 7) &£O^0&&tttf 

[0 0 11] rnf>0«|6««±«Jd^Al»fr«ra»1- 

!)H»77/^MJ-2 3 3 (FERM BP-14 
9 7) fc<D$fefeft±K#:|3EU r<Oftfe*^ai^<eiBHR 

[0 0 12] yi^f^^^y £A • 77AAMJ 

-2 3 3*^***A^!fefei*DNA«:*aii-S. ^(7) 
%&#DNA&jgMi&MK6*». WAtf E coRiy 

[0 0 1 3] iP)H5DNA^^^D^y^^ 
0Htl^pHSG3 9 9 (SigitlK) lC#AU C<£> 



age* 



x>>x!Jt7-=iyMI 2 62 fcT • = y 

it^^y? • ^ hi/^-fe-V^— (Escherich 
ia coli Genetic Stock Cen 
t e r) , 7V?— M^h '/Mtn^ 
/U - 3.:=v<— v^f 1 ^ (Departmentof B 
i o logy, Yale University) ; 
P. O. Box 6 6 6 6 New Haven, CT 
0 6 5 1 1-7 4 4, U. S. A. R&ttft) fcJBME 

^^7'; *A - 77/^MJ-2 3 3«M*^A 
[00141K LT#feti5 ^JcaSftM 

10 0 15] »P>^^W|gJft#J:9^7^5 KDNA 
4r»ttiU »J»**T»«i-6r2:lcj:i9, JfA^ftfc 
y U }£j* 9tV J* • 77^<AMJ-2 3 Sttft&fM 
*<0A»tf£tt»-S»+*::*asr#S o roi^c 
UT#e>^5AWr>T-«)— J:^i/^<^f!J7A 
• 7 7/^MJ - 2 3 3**<D^j*DNA&f69K#i&E 

RiffS a c \X-tym+Z^b\Z±^xmhtltt$Z& 
»3. 4kb^DNAi^iif$;i:m$o 

[0 0 16] C<7)^J3. 4kb«TthtKo*VS*> 

K-rsae j f-«r*tfDNAW>t*r, 

^#$SrTfB^ll^i-. 

[0 0 17] 

Ml] 

*L 

fl»f»Wg>*3 3 (kb) 



Kpnl 1 1.751.65 

Ncol 2 1.7 0. 95 0. 75 

EcoRV 2 1.8 1.3 0.3 

E c o 0 6 5 J 3 1.65 1.55 0. 15 0.05 



[0018] *w*i#ic*jv^t. mwmm^xz 



fi. y fc 7 • 3!)<07^77-^ (A p h a g 

e) ODNA^JMHindl I I TSOBr LT®f> 

r • = ])<oyr^ - ^vfxi 7 477-^ U x 1 7 

4 p h a g e) <£>DNA£fcJIEgf^Ha e 1 I I 

bT'#6ns^gK^DNA»fnco^-/Ky y 
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*S££«iflU &0. lkbHlkb*ifl[)W^ 

[0 0 201 ijELfc^l/^fy *A - 77 

^AMJ - 2 3 3<0jfe&#DNA&MI8ftfKE c o R 

I v s a c I iciotMt^: tia*)#e>ti6>:# 
S^M3. 4kb«DNA«i)i-|:o^Til ^o^SE 

KpUC 1 1 8&tf$fcftpUC 1 1 9 

(dideoxy chain terminatio 
nj£* Sanger, F. et. a 1 . * Proc. N 
at!. Acad. Sci. USA, 7 4 , p 5 4 6 

3, 1 97 7) tc J: D hiPVZZ>. z<d±? 

(CLT*^tfc±f5^3. 4 k b<DDNAmfr<D&mm 

-C*>9, 5 9 4flCDT^ 7 8 2^1 

[00 2 1] ±12 Lfc, «ffiffi^*Og£^J#^ : 1 \C7F 

^(D=i y*a»(«fcfe#DNA*»e»5Mi*nfcfe«>o^ 

ffl#mv^ix6DNA^rt36B, M*.!*^** 
vyttlS y s t em- 1 P 1 u s &m^X&&£tl 

[0 0 2 2] ?itrg20£n<:/ixev^xy *A ♦ 7 
7^AMJ ~ 2 3 30^^DNA^P>IR#^^-5^ 
^(DDNAtSrtfrtU 7t Kn4r->^W^— tf£=i 

wm £ nx v t> <t < , a $ 

[0 0 2 3] EU:H»«Lfc*#£#tt3. 4kb<0D 

NA»>^©wi»**«Ji»^L*ia«riai^-r. *35^<d 

tfDNAf&rK- (A»rW tt, K*<* * 

A^SctlcJz'K ^ y *3WMrtTrir h fc Kn*V 



[0 0 2 4] *»W^r-fehb Kn*3/fltW4r 

[00 2 5] #»W<& A»*£*A1-* n £ 

-2101 8 4 ^ / jkmz.ftW.<D?7* % KpCRY3 
0 ;#§ll¥2-2 7 6 5 7 5^f&lCf2^^7X^ K 
PCRY21, p C R Y 2 KE» pCRY2KX, pC 
RY31, P CRY3KEWpCRY3KX; W 
1- 1 9 1 6 8 6 ^m^^M^^ X * KpCRY2 
MpCRY3 ; #0PB5 8-6 7 6 7 9*§-4*»CfB» 
«0pAM3 3 0 ;4$0BBg5 8-7 7 8 9 5 ^&&tCl2f£ 
OpHMl 5 1 9 ;#f$Bg5 8-l 92 900^fl: 
f2&tf>p A J 6 5 5, pAJ61lS0 t pAJ184 

4 ;#BB0g5 7-l 3 4 5 0 0^Cf2«<DpCG 1 ; 4$ 
$8858-3 5 1 9 7^rat^)pCG2 ; teBBBS 

5 7-1 8 3 7 9 9#^(Cie^OpCG4SC5p CG 

[0 0 2 6] t-Cfca»*a!l««)**-<^^-*-Cffl 

tf>##£L<. fll^tf^*^ KpCRY3 0. pCR 
Y21, pCRY2KE, pCRY2KE. pCRY2 
KX, pCRY31, pCRY3KEMpCRY3K 

[0 0 2 7] _bfE7*7;*S pCRY3 0£f| 

^(Brevibacterium stationi 
s) 1F012144 (FERM BP-2515) ^ 
e>/7X-; KpBY5 03 C^)^^; KoSSflHCo 
V^te#§8¥l -9 5 7 8 5^&|g#$) DNASrJfbffi 
U W^XhoI-CAt$^4. 0kbO7*7^ 
5 K©aW»W««iSr^5*e^«r«€fDNAWffr«r§I 
OffiU ^JPS^Ec oRl^l/Kpn 1 
J^J2. Ik b^7^^ K^ft^bWffiSrSJaae^Sr 

KpHSG2 98 (^ig®) OEc oRK Kpn I 
(0 0 2 8 J ^(d. ±12^7^ ^ K-<^^—^^^ 
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y ^f— s - 1 (c «t 0 fir 5 r * #-c* 

[0 0 2 9] r/y*^ KpCRY3 0^»A»r 
«-WlAtt» /7^0'pCRY3 0=g:»^Eco 

-^a-K^ae^Sr-StrDNAW^ (ABrtf) £ 
D N A y fe? tf ai» £ 3 CI £ I Z X V ft b r t & XZ 
5. KOiolClTM^^^^^ KpCRY30 
fc*RI»<0*# $ JM& 3 . 4 k b <D AMRZmA Lfc» 

OTfc^K ^^^b^^ix^y^^^ KpCRY3 0 
-AHASir^lt /7^^ KpCRY30-AH 

[0 0 3 01 ^<D±?\£LXmjjt&*lZT± r-fc Ha* 

j*^*-- t?*r=— Ki-«ae^«:^tf = y ^aawsi 

/UMJ-2 3 3 (FERM BP-1 4 9 7) , ~f\s 
\?Wr]> ?A • 77^AMJ-2 3 3-AB-41 
(FERM BP-1 4 9 8) , T'WWf'J #A • 
77/UMJ-2 3 3-ABT-11 (FERM BP 
-1 5 00) % ^Wf/^fy • 77^AMJ -2 
33-ABD-21 (FERM BP-H9 9) ^5 

[0 0 3 11 IfEOF E RM BP-1 4 9 8<£> 

m&U*. FERM BP-1497 <Otgft£^£ LX 
DL-o-7;; «»B<4«r««Wlc(t#$nfc ^ 
-/W*<ktt«±*"C*>6 (IfrkBB 59-28 3 98^ 
&S&3-4«|#iO o FERM BP- 1 5 00 

<Dmm*. FERM BP-1 4 9 7 (Dlitfcfc&tf: £: L 

X&>% (#&BBg6 2-5 1 9 9 8^&#fi&) 0 $ ^ 

FERM B P — 1 4 9 9 <DWWfc FERMBP- 
1 4 9 7e0»K**M*£ LfcD-a-TSVMtT'TS 

*mm&&&#vh* mmwe 1-177993 

[0 0 3 2] ZlXb<D&±!®)(Dmz.. ^U^tU^ 
A • 7^=7^^ (Brevibacterium 
a mmo n iagenes) ATCC68 7 1, I^A 
TCC 1 3 7 4 5, I^ATCC13746; ^l/^^ 
fy^A* r r y< y^^A (Brevibacter iu 
m divaricatum) ATCC 1 4 0 20;7' 
J* • 7 2 bZ7T—* 1/2 J* (B r e v i 



bacter iumlactofermentum) A 
TCC 1 3 8 6 9 ; =i ))*/<9t ! J *A * f/lsflXA 
(Corynebacterium glutamic 
urn) ATCC3183 1^±i» < !:Lt^l^ 

[0 0 3 3] ^irLTTVtX^xy *A • 7 

7^AMJ-2 3 3A*08tt*ffi^£8€\ *M«i&s 
Rtt5^^$KpBY5 0 2 (WBBBB6 3-3 6 7 

P BY50 2t:*4t5:^i4U\ Z<D£?tg:7 
7^^ KpBY5 0 2£&5fc^£;frj!fc£LTtt, fll* 

(B a c t . Rev. , 3 6 , p. 361—405 (l 
9 7 2) #J»Q o ±&77*% KpBY5 0 2$:AM 

[0 0 3 4J ^fe/VfcV^^y ^i, . 7 7/>AMJ - 

2 3 3o£««r**±fc»srs»*0>r* y 

>>SMS«:0. g/ml) t>L<fX^^ 

^A/d^K (Sl:0. 2-50M/ml)^ 

&gtt&±{Z.m.mLKtfbs »2 4«fBBtt3 5t:-C* 

*S Kttffl8M££fTt\ ^7X>K P BY502» 

BY 5 0 2#l&££ixrt::/Ufcf^-7 y ?A • 77/<A 
MJ -2 3 3A&M**:»e»*X*. 

[0 0 3 5] z^j:ptcLr#bn^y^f^^^y ^ 

A - 7 7/<AM J - 2 3 3 A*a*^<D«IB^7 ^ K 

(DB&m&mt LTte. x^yt7 • ^y&t^/v-tf 

~T • #n h^vtCOt>T^aP>tLTV^J:9l- (Ca 1 
vin, N. M. and Hanawal t, P. 
C. , Journal of Bacter i'olog 
y , 1 7 0 , 2796 (1988) ; I t o, K. , N 
ishida, T. andlzaki. K. , Agri 
cultural and Biological C 
hemistry, 5 2 , 2 9 3 (1 9 8 8) #10 , 
DNA^I^ <Ds<;V*fom% (Satoh, Y. e t 
a I. , Journal of Industrxa 
1 Microbiology, 5, 159 (199 

o) &m \z*.V7?*%YttMrZ^kt*^mret> 

So 

[oo3 6] ±m<Dxm-?te«m#i,T&t>tiz>Tiz b 

MZ-t£7l'¥'*?7'V *A • 77/UM J -2 3 3&3fc 
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y*A % y y »> a , fikK^^i/i>A«^ 

So 

[0037] 9*. iiSUttf, fia*?co#£Ufe 

1 0. #*L<li7-8tfj£*+a 
WpHiSli^ttr;^ y LTf? 5 

%> M{C#£L<tt2-3£fi%?fc* 0 J§»# 

fsixbz. 

[0 0 3 8] w<©^5tCU-C»btt5##4feA»e>#*li 

tem^®. tern® zm x. ftmft&m>xi**tifr b#mz 
mcmitik Lxm r t z 0 u±\z&<<itto2 

[0 0 3 9] L^LT**W^tt^ff % ±SB«P*»#X 
2 5 3 5 < C<DmWftV'ir 

[0040] ^s^^t-^i-^ r t &xzzmm 

l ->r y n>r s^xa l y t ^<o^ 

ate-n^ mmft<D&G+zftm&iz&^xmmm&Tf 



So 

[0 04 1] l^Lt^lC^ll (1)±8B»* 

»*Si6**T L -- T y n ^ 5/j/*r±rt* L#>5 r. <!: «r 
^»^+*L— f yn^i/^©S5Sife % (2) ±!Eig£ 

«r*#i-**ttR«i:«»|'icTHI*S^* *T L -/<y > 

[0042] ±getfc. **wjctt5*ttRrt?*tt, tr 
^^^^swic^L/ii^fcs^ity h 

*Kmzi$x*xm^5 z&fm&omm&mmt lt 

[0 0 4 3] L->rVD>fmilL-^ 

^r^O<t^^-C$>$ : (NH 4 ) 2 S0 4 2g/l ; KH 
2 P0 4 0. 5g/l ;K 2 HPO 4 0. 5g/l ;M 
gS0 4 -7H 2 0 0, 5g/l ;FeS0 4 • 7H 
z O 20ppm;MnSO 4 -4^6H 2 O 20p 

[0 044] *»^©L->fyD^>»Xlj:L-/<!j > 
Slit telc*3V >r^ffi $ SfJieo «t 5 1- bTH^ $ tut 

(oxntzwK mtoogazmmizLx-tiuzi^so 

% (wt/vo I) % #£L<Ji2-20% (wt/v 
o 1) <0«fflrt<D»*-C«[ffl-t-5-fc^-t?f ^. j^gt 

sot:, »*L<tt#Jj3o-«4o f d©ia*"Cii*»i 

0-^7 2«fW»5 wt^-cta. 

[0045] H-^yp-f ^^owtttic 

iiiS^O. 5-4 0tI%, »JL<|j:l-20gi% 
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mwm8mmt*<omK&. m%o. 1-20% ( w t 
/vol) <nm&&mvi&mtz<o&m%x-hz>fr. & 

vm&frttico. 3% (wt/voi) &®z.-r\zmQ 

>f y is 1 5 5 ^ t 5. ±ie 

So 

[0 0 4 6 J *MlC^U-/<!; ><^$1^&^ 

stett'+o^/ua-^aiflEtt, ii^o. 1-5. omm 

[0 0 4 7] A>< LT$SlatSnaL-^yn^>vx« 
[00 4 8] 

TVeV^-r y . -2 3 3E&^7t 

NA»r^ (AfcrJf) <o*u->>it 
[0 0 4 9] (A) zfU\fs<?TV VJ* • 77/UMJ 
-2 3 3(P£DNAg)J&ttj 

^*»*A«* (»ft:JR*2g. (HN 4 ) 2 SO, 
7g. K 2 HP0 4 0. 5g, KH 2 P0 4 0. 5g, 
MgS0 4 0. 5 g. FeS0 4 • 7 H 2 O 6 m g , M 
nS0 4 4-6H 2 O 6mg, m&^**2. 5g, 

y»5 g , wy2O0Mg, ifi^r^2 

0 0 m g % ?/U=2-X 20g, 11) 1 1 fc, 7 
l/^^f!)')A.77/^MJ-2 3 3 (FERM 

b p - 1 4 9 7) %tt&®j&M&M*xmmi,. mi** 
Mfitio '&btitc.m&& i omg/m i <Dmmzy 

—<k%$t?l OmM Na C 1 - 2 0 mM h V 
(pH8. 0) -ImM EDTA-2Na^l5m 

1 W:/nft-fK^, «fc*S#l 0 

o/i g/m i ic#5J:3lc:Sfc&ou 3 7t:-?ii$isi&j!R 



5%tc&aj: 9K&flDU 5 ot:r*6B$p^iaLT^(S 

±-&&3Lk&M (5, OOOXg, 2 0M 10-1 
2*C) U ±»li#£5MiU SMH" HJ 2 A o . 3 

m^t/Co WMlfcDNAICl OmMbV xt&mm 
(pH7. 5) -ImM EDTA-2NaM5ml 

[0 0 50] (B) jB»x.»<P»Jg 
±82 (A) atfftfc^l/^^f !) »i» • 77/UMJ 
~2 3 3<D£DN A®m<D 9 0 M 1 frMRHQlE c o R 

1 50units*fflK 3 7t-Cl^R6^ 
£#ft?Lfc e :<OE c o R IMDNAI^d— 
^^-pHSG399 J; r, rfTflO £ffc|B8g*ifc 

E c o R I T£)l»Lfc«L «fty^ttllfct>«« 
£*U 5 0mMFMgf« (pH7. 6) , lOmM 
h- ImM ATP, lOmM Mg 
C I 2 T 4 DNA!) #~tf 1 u n i t 

, 4tTCl 51$ 

[00 5 1] (C) 7irht:Kn^v/^>y^^^ 3 

MI 2 6 2«rffl^Tffofc. ±12 (B) 

K»**rfl|lr\ mt*As*s9JKm (J o u r n a 
I of Molecular Biology, _5 
_3, 1 5 9, 1 9 7 0) ICj^HtBa^s:!) fcT- 3>) 
MI 2 6 2^Ste»U ^7A7x^^50m 
g«r«trii«nm CK 2 HP0 4 7 g> KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 1 g % MgS0 4 • 7H 2 O 
0. lg, ^-;i,2 0g x n>T'>V2 0mg, 
- ^ 1 mg&t**^ 1 6 g 1 1 Id&fc) 

[0 0 5 2] r <OJSifi±0±W**£#£l£ * tJ 
L. ^ilfKJ:!?^^^ KDNA^tttiiL., ^7^^ 

^^TsS-<7t<l: w^>, /7^^KpHSG 3 99c0f$ 
2. 2kb<ODNAKfrK-|Cto;L > ^^^J5. 8 k b (Off 
ADNA^^f)^ ^^7^^ K?rpHSG3 
99-AHAS^Lfc 0 

[00 5 3] (D) T-fe-Fb Kp^>»j/>jr-g» 3 

±IE (C) 3S-C#^^7^^ KpHSG3 9 9-AHA 
StC^^^SDNA^AWK-?:, ««*»^itb:/ha 
it*tZti#>\z.^ KpUCl 1 9 (£|gi£i; »? ?tf 

m 7tFt Kn^^>y^-f^ 3 - Ki"5»fi^ 
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10 0 5 41 ±|S (C) *C#fc:/7*5 KpHSG3 
9 9-AHAS^JWfEcoRK S a c I X'Wm 
VithOt. zfy** KpUCl 1 9£#JRBS*&E c o 
RK S a c I V$}WrV1th<OZm&l,^ SOmMMJ 
*WffiWL (pH7. 6) „ lOmMm^KH 
/K ImM ATP. 1 OmM M g C 1 2 RXIT A D 
N A y JS—M 1 u n i t 0>£j*#£Ssao L 

[0 0 5 5J HWc^7^^; KMttrJ§*\ *fls*^ 

V # Aifc (Journal ofMolecular 
Biology, 53, 1 5 9, 1 9 7 0) l^cfcfliftiS 

'JVSOmg^ITO (K 2 HP0 4 7 g, KH 
2 P0 4 2 g, (NH 4 ) 2 S0 4 1 g, MgS0 4 - 7 
H 2 O O. lg, ^3-/U2 0g, o-f*>>2 0m 

^2 /7^^KpUCU 9-AHAS 



g. f/^lmgW^l 6 g£j$9*l l«c* 

10 0 5 6] C©*Jft±O^W»«r^tc J; 
U ^7* 5 KDNAWWU ^7X; 

JB^TH-sfc*^ ^7^5 KpUC 1 1 9(D^^F 
3. 2kb<ODNAWf^M, Si*ft3. 4 k b <D# 
ADNA»JM*»a*>ftfc 0 *«<0MR-CfflKUfct# 
CO. &£#J3. 4 k b<0DNA»r#Offl^$&»^ 
ftfc J: $ ttflftia* 1 iCTf. Ufc <b *> 0 V 

jfeofc. wCODNA»r>i t *<D«KHl»*^»r^ig^ 1 

[oo57] * s \**&mu®mm 

[0058] 
1^2] 



gIWfBffJig>*t3 (kb) 



Kp n I 
N c o I 
E c o RV 



4. 85 
5.6 5 

5. 25 



1.7 5 
0.9 5 
1.35 



CI 1 9-AHAS^Lt 

[0 0 5 9] SJUblCcfcOTir h t K»*i/»i/^^— 1f 
Sr^-Ki-Sae^Sr^tf^tS^a. 4kb(DDN 
A»rtf (EcoRI-Sac I BrJt) *W:i^f 

fee 

[0 0 60] IIW2 

(D) JS-OWfcilfcT-fc hfc Kn*«W 
*-tf£3-K^*iafc*£^tr££ifo3. 4kb(0D 
NAfrtftco^T, ^Sfi^7^^KpUCl 
1 8&tfpUC 1 1 9 fcJB^fci/^r loj-*- K 
(dideoxy chain termina 
t i o n&) (Sanger, F. eta I. , Pro 
c. Nat. Acad. Sci. USA 7 4 , 5 4 6 
3, 1 9 7 7) iC«t«9H2«C^L^B&El^oT^ 

[0061] ^msgB^'j^o^-^y-^^^i/^ 

Sffi^jSr^rre 5 9 4§w ^ k-*-* 1 7 8 

[0062] mmw3 

RY3 0CDffr& 

(a) 7°7^ s KpBYso 3<nmm 



?7*% KpBYSO 3te, yn^/^ry^A-^^ 

* IF012144 (FERM BP-251 
5) frt>#mZtitcft*mfo\ OtWtWXJy??* 
SKT*>0* »«¥l-9 5 7 8 5^8ICHIOi5 

[0 06 3] ^riE»MSA^» mm 2 g % (NH 4 ) 2 
S0 4 7 g x K 2 HP0 4 0. 5g x KH 2 P0 4 0. 
5g.MgSO 4 0. 5g. FeS0 4 -7H 2 0 6 
mg, Mn S0 4 - 4 — 6 H 2 0 6m g. &&zL*rX 

2. 5 g , 7j-»f5y^5 gx my2 00Mg, mat 

1] 11C, ^P^^r^A^^ft^IFO 

12144 *%&®m&®M*Tm&^ mfr*M*> 

1t 9 nbtiitMftZl Omg/ml^iSl:!) V^—j* 
££tr*8»« (25mMhy^ (KKp^f;!/) 7 
^ 10mM(OEDTA, 5 OmM^- 

2 0ral»U 3 7 t:TlB#ffi®£ BL 
fci&\ZT % V —SDSjfc [0. 2N NaOH, 1% 

(w/v) sds) 4 0miSr«jHiU **jMc»&iL 

xm.mz.xi 5»B»aufc. ^c, £<drj&»cb» 

1. 5m K 5m KDfe&m 3 0ml£ 

[0 064] »«tt£ft«riSi&tf U 4 TC-C 1 0 # 
BB. 1 5, 0 00Xg©a^«m, ±ffifc£# 



»MHc»U *fflT-C5»M, 15, OOOXg 
0B&aH(cd»It, *««rIsIiRLfc. /K«iC2fgrfi(D^ 

5MB. 15, OOOXg©M»«»lt, 

[0 0 6 5] TEJB*« CM*1 

OmM, EDTA 1 mM ; HC 1 l:tpH8. 0 

90 2mil;^u, t$Mmic&it±i/VA®m (5 

fg£j&£>TEfg£ri£l 0 Oml M*{fc-fc$/*Ai 7 0 g 
SrSWS-frfcK) lSmltlOmg/raUfi/^ 
Zfwj 1 m 1 ZMtLX^ 1 . 3 9 2 g/ 

m 1 Cl^fr-frfco r^Ml 2tT4 2I$NL 1 1 
6, OOOXgOS^BIilrfTofco 
[00 6 6] KpBY5 0 3tt«^«B8iftJ: 

KpBY5 0 3^tf^I«!:»fco ft^TM 

*^*iv/a-v>r K«*ttMfc*U *<D&{;iTE$3r 

* S Kp B Y 5 0 3 £^trig#ri£fc 3Mftit h y *A 
3 OmMl^l^, 2tom=.fi/ — 

0O0Xg(OiS^»CMtTDNA^tt»$^ 7^ 

KpBY5 0 3£5 0* g»fc. 
[00 6 7] (B) 7yX* K^^- P CRY3Qg) 

^U'pHSG2 9 8 0. 5//g|:f!l 

&RS*& Sail (5units)£37t:i B£fB£££ 
-g\ T^*^ KDNA^iC^Lfc 0 ffiiB (A) Jf 
"CSMiLfc:/?;** KpBY 5 0 3<O2 M g £Mf»ftiR 
Xh o I (1 un i t) 5:3 7t-0 3 0 5>K^^iir. 
^7*^ KDNAfcSMMWKLfc. 
[0 0 6 8] «#*>:/7*5 KDNA$M**£«*U 

«*fi»»t<0*^t»14t it** 5 
OmM MgC 
1 2 , lOmMv^f^ K 1 mM AT PR 

U<T 4 DNAD^l un i t \Z*Z> J; 9 fc#tf#«r 
MWfcU 1 5«rlB«fflLfc. ^<0»K4-ffl^T 

^v^y tr • 3 y jmi o 93yfr>ht/p 

I0 0 6 9]iS^3 0 M /ml (*K«A) 
^t7^>V, 100/ig/ml (O IP 

TG W y ^ - D -f t^f7 ^ h f7 / 

K) 10 0/zg/ml (*Jfc»j£) OX-gal (5- 

x ^5g^ NaC I 5g&Ut*«7Kl 1, pH7. 
2) -C3 7lCK:T2 4B*IB»ilU £W**LTf»Mi 



(T. Man i a t i s, E. F. Fritsch, 
J. Sambrook, "Molecular clo 
ning* (1 9 8 2) p 90-9 1#JB] JcJiOtttti 

[0 0 7 0] *<Dj»*, y7^U'pHSG2 98<OS 
al ]«ttl:^$KpBY5036*O»4. Ok 
bOlrMA^fc^^; KpHSG2 98-or 
i*s»?>4xfc. KtcH{R4>4r»&jflfr\ me (a) JIT 
ft&Jtfc:/?* S KpBY5 0 3DNA«r$yiS»*Kp 
n I RVEc oR Her AO'S LT#6»tt5» 2. lkb 
<DDNA^$r±iB^7^^ KpHSG298-ori 
^>K p n I c o R I n- - y^u ^7 

K-^*-pCRY3 0£li$!!Lfc 0 
[0 0 7 1] SgftffiU 

7yX$ KpCRY3 O-AHASOf^jft&tfay^fi 

(C) mV&btllty?** KpHSG39 
9-AHAS 5Mg^l»l£coR]. Sac I 
M5unitsffll\ 3 7t:-ClWIBiSlS:$-&5>* 
U ¥»*tt*yil,fct>©^ E c o R I y (£ 
SiSJ:!??»iJiR) l/il£2B^U 50mMhU7||« 
(PH7. 6) , 10mM^f^KF-yK 1 mM 
ATP, lOmM MgCl 2 ^m 4 DNAy^f 
~ ffl un i t<D#rt#*»tiJDL 

•are**) , 1 2*c-ci 5 b*ib£« 

[0 0 7 2] C^DNA£ftJ|Eg*|(tEc oR I 3un 

1 1 s&^3 7ic-cmra^$^«ufc^o < t, 

£ttfll3*> (B) m-cnbtltz??** KpCRY3 0 
1 U g frffilRBMtE c o R I 1 u n i t £rflH\ 3 
7 c Ct?l^f B g^$^^L^^O^^L x 5 OmM 
by^««*(pH7. 6). lOmM^f^l/^h 
— /V, ImM ATP, lOmM M g C 1 2 *> J;tJT 
4 D N A y \f l un i t<0*rt»*«JPL 

^»£Wtgte»£-?&*) > 1 2t:Ti 5B«BRJ£S* 
Z<07?x* K£ffivn\ tflI2;£fcl£ft^ 

•Ex*, v tr • 3 yM 1 2 e 2*MmHftu * 

^S/>5 0ng/ml**tPiR»i| [K 2 HPO 
4 7g, KH 2 P0 4 2g, (NH 4 ) 2 S0 4 1 g, M 

gS0 4 - 7H 2 O 0. 1 g, ^3^20g, a 
-f»-20mg, fT^ ^lmg&^l 6 g&m® 
*1 lizmm fc&#Lfc„ 

[0073] r«JM±o±im«*tt(cJ:9KfMMt 
U 9 ^v** KDNA£Jfcl±iU ^7^; 

ffl^T^<*:£;L*>, Z?y*% KpCRY3 0cD££ 
8. 6kb©DNAi«-tM. *££3. 4kbCD*f 
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[0074] MUfemt, nft'^^mzm^xfrnt 

3 (FERM BP-1 4 9 7) /7^U'pBY50 

2f&£&&i oomi <ommA®mvzmmM®m*v 

fo£MV>. 2 0ml O/^IS* ( 2 7 2 mM 

7mM KH 2 P0 4 , 1 mM M 



Sucrose 
gCl 2 ; P H7. 4) HTfti^Lfc, 
'£?»«LTSH?>. 5ml0!>/^ffimiCMU 0. 
7 5mIOj»ttt, ttfB-C»biXfc:/7;*5 KDNA* 
»5 0m 1 &frag»U «T2 0MMtfc o $; 

^3 7^7^^ Kp C R Y 3 0 — AH A S 



-WNWf— Ht7KM £/fH>T, 2 50 0# 

5>ra^@Lfc 0 if^3m 1 <B«ffiA*iftlC»L3 0t 
ttl«fBI«»j|, *t^^l5 W g/ml (Ml 
S«) ^t?MI2A^^lfeicMilt3 0 < CT2-3B 

3 (A) ^[iCfa^(D^j£^ffit>T^7^^ K*f| 

[0 0 7 5] 
[3c3] 



BaraHI 
EcoRI 



mattft wmmftip*** (kb) 



Y3 0-AHAS t*45 Ufc. :^77^ Kp CRY 
3 0 - AH A s <a«KS*i*t8»T&ifel2£K 3 t^i- 0 
[0 0 7 6] fc*5, zfyXZ Kp CRY 3 0-AHAS 

J 2 3 3-AHAS« 4 ««*0<tffB*lTBl#3 

£ 1 O0ftt:*I«M»l 2 9 94f (FERM 
P-1 2 9 94) fcLTWeSffO**. 

[oo7 7] mmws 

rfy*% KpCRY30-AHASO^i4 
MEOA*Jfel 00ml£500ml ^77^^l: 

Mi, i 2otri 5#ra*a&«Lfct><o*c % 

J 2 3 3-AHASi£:Mt, 3 OtlCT 2 4 «R|SS 
mmZftotz'&. TOiat«»LfcA««10 0ml 
£r 5 0 0 m 1 £?.E£i yyy^zj L, 12 0t"Cl5 

5>IBJ3fiffiLfct>^)iC:, 1 m 1 5 0 c e 1 I s 

3 icttltu f^c< 3 o tier 2 4i$ra&& 

#*£fTofc. LT*«U 

*+W^*rl 5n g/mKOW-g-TaaWLfcA 

[0 0 7 8] *^-<^^W6DJ8J:V*aaD 

[oo7 9] mmwe 

(ft*0. 4%, *H7>*=^Al. 4%, KH 
2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5%, MgS 
°4 *7H 2 0 0. 0 5%, Ca C l 2 • 2H 2 O 



1 2. 0 
8. 6 



3. 4 



2ppm, FeS0 4 • 7 H 2 O 2ppm,MnSO 
4 • 4~6H 2 0 2 p pm, ZnS0 4 • 7H 2 O 
2ppm, NaCI 2ppm, Wy2 0 0//g/ 
1, fT^-HCl 100jig/i, ^iF^y^ 
0. 1%, S##:r.**0. 1%) l o 0m 1 £5 0 0m 

\#ea7 7x=\c#& % mm (&m&pH7. o) l 

tc&Zflslfs*? f!) 'JA . 77/^ (Br e v i b a c 
terium f lavum) MJ 2 3 3-AHAS£ 
*t®U /l/£r2mi;tax., 3 0t:iCT 

2 0WlM^ot o 

[0080] jfcic, Mr>^^2. 

3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 0 5 
%, MgS0 4 • 7H 2 O 0. 05%, FeS0 4 ■ 
7H 2 O 20ppm, MnS0 4 -4-6H 2 O 2 
Oppm, Wy200ug/1, f7^>.HCi 

100Mg/l, *f^7|[0. 3%, m®^*X 
0. 3%) C0 1 000m I £2 1 tbii 

Ml (1 2 0t, 2 0M) x^- / u 2 0m 
1 tMrf5HiI^||^2 0m 1 SrS&DDLT. «ioo 
Orpm, Mlwm, iB^3 3t:, pH7. 6 JC 
T4 8*IB««SrtTofc. 
[0 0 8 1] fc*3, 

*SHteT&, ^5 0 0ml^P>a^f| 

C (NH 4 ) 2 S0 4 2g/l ; KH 2 P0 4 0. 5 g/ 
1 ; KH 2 P0 4 0. 5g/l ;MgS0 4 • 7 H 2 O 
0. 5g/l ;FeS0 4 • 7H 2 O 2 Oppm ; 
MnS0 4 '4-6H 2 0 20ppm;f7^>IK 
&1 00m g/l ; a-jr hm&l. 0%;pH7. 
6) <Ol 0 0 0mll:«, ttM«T«2 

tfMfKtti^, — tvz om i&tftvwfcr^ghj- h 
y Hi o g /i «rsanuT % 0^300 r pm , & 

^&0. lvvm, iSl3 3t, pH7. 6lCT15i$ 
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[0 0 8 2] EJSfcT*. ft'bftffi. (4 000 r pm, 
1 5#PJ!, 4t) lCT»«Lfc±»«*©L-> f yn^ 

>$j&S;tt2. 3 g/l -C&ofc ro©S**T&tDi& 
lift 5 OOmlt ttttttB^ (H* SI) 

«L 0. 5N7y^7^«$t^, L^yn 

©«fi«:«fffl$-frfc. 7 30mg(OL-^y 

[0 0 8 3] ItlMlfcLT. I3|*(0*#HCT, ^ 

l^^7!)!>A-77/^MJ-23 3 (FERM 

BP-H97) frttSU Ria©*tti:TSe**t 

[00 84] H&0y7 

Jgifc (^310. 4%, ifc^l. 4%, KH 2 P0 4 0. 
05%. K 2 HPO 4 0. 05%, MgS0 4 • 7 H 2 
O 0 . O 5 %, C a C 1 2 • 2 H 2 O 2ppm, F 
eS0 4 -7H 2 0 2ppm,MnS0 4 -4-6H 



2ppm, ZnS0 4 ■ 7H 2 O 2ppm, N ofc 0 



aCl 2ppm, Wy200/ig/K ^ V 

oo/i g /i, #if^y&o. i%, m®^* 

XO. 1%) 100ml$:5 00ml^77^3|: 
A«77^MJ-2 3 3-AHASOTU 

icf/va-x^s & /i<z>mmzKZ£5\zm^ 3 0 

[0 0 8 5] ^^ift (*Vw=i-;*5%, 

2. 3%, KH 2 P0 4 0. 0 5%, K 2 HP0 4 0. 
05%, MgS0 4 • 7H 2 O 0. 05%, FeSO 
4 • 7H 2 O 20ppm,MnSO 4 -4-6H 2 0 

2 0 p p m, tf *^>- 2 0 0 u g / 1 , ^ 
&1 00m g/1 , #ir*Sy&0. 3%, ##31** 
O. 3%) 1 0 0 0ml £2 1 SflftaftWcttfe*, 
$S§ (120t, 2 0#$]) fft. lEI)t«t«<O2 0m 
I £8s*nLT, [hHE&1 000 r p m, ii&gl v v 

ATG ACA GGT GCA CAG GCA ATT GTT CGA 
Met Thr Gly Ala Gin Ala He Val Arg 

1 5 
GAC ATC GTG TTC GGT ATT CCT GGT GGT 
Asp He Val Phe Gly He Pro Gly Gly 
20 25 
CCG CTC TAT TCC TCC ACA AAG GTG CGC 
Pro Leu Tyr Ser Ser Thr Lys Val Arg 
35 40 



m, ia&33t:, pH7. 6ICT2 4B#IBJ8£$rfTo 

[00 8 6] 8**7tft* 100ml 

m (^/Ua-* 100g/U KH 2 P0 4 0. 0 5 g 
/\ s K 2 HP0 4 0. 0 5 g/1 , MgS0 4 • 7H 
z O 0. 5g/I, FeS0 4 • 7H 2 O 20pp 
m, MnS0 4 • 4-6H 2 O 20ppm, ?T 
^100/ig/K pH8. 0) 5 0ml W 

[oo8 7] pHPi^o/t^, mumm a so 

t:, 5l*|flUMU Lfa^&#/i^[7A£5 0g/ltf>£ 
^-C^Lfco TOli5 0 0mlO£^77^3^ 
V\ 3 3t:, @$s&2 2 0 r pmCT4 O^ff^* oK 
^SrfTofco Rft*T», »L^« (4 0 0 0 r pm, 

[0 0 8 8] i»4»©L-/^>«)4lii|J 

2. og/iT&oybo ttmmkVT. mm<D& 

#|CT, 7*Hfy^7 ]) J* • 7 7^AM J — 2 3 3 
(FERM BP-1 4 9 7) U R«0*ftlC 



[0 0 8 9] 

[Bam 

KM»» : 1 
fiB^JWS* : 1785 

: Genomic DNA 

mm. 

: MJ233 

^Wi^-tm^r : peptide 
: 1-1785 



TCG ac GAG GAG CTT AAC GCC 48 
Ser Leu Glu Glu Leu Asn Ala 

10 15 
GCG GTG CTA CCG GTG TAT GAC 96 
Ala Val Leu Pro Val Tyr Asp 
30 

CAC GTC TTG GTG CGC CAC GAG 144 
His Val Leu Val Arg His Glu 
45 
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CAG GGC GCA GGC 
Gin Gly Ala Gly 
50 

GTT GGC GTC TGC 
Val Gly Val Cys 
65 

ACC CCA ATC GCT 
Thr Pro He Ala 



ACC GGC 
Thr Gly 

GCC GAT 
Ala Asp 

GTC ACC 
Val Thr 
130 
CTC GCG 
Leu Ala 
145 

GAT GTC 
Asp Val 

CTG CCA 
Leu Pro 

CAG GCA 
Gin Ala 

GGA GGC 
Gly Gly 
210 
GCT GAG 
Ala Glu 
225 

ACT TTC 
Thr Phe 

GGC ACT 
Gly Thr 

GCT ATC 
Ala lie 

TTC GCG 
Phe Ala 
290 
ATC GGA 
He Gly 



CAG GTC 
Gin Val 
100 
ATC CGC 
He Arg 
115 

GAC CCC 
Asp Pro 

ATT ACT 
lie Thr 

CAG AAC 
Gin Asn 

GGC TAC 
Gly Tyr 
180 
GTC AAG 
Val Lys 
195 

GGC GTT 
Gly Val 

TAC ACC 
Tyr Thr 

CCA GAG 
Pro Glu 

GTG TCC 
Val Ser 
260 
GGC TCC 
Gly Ser 
275 

CCT GAC 
Pro Asp 

AAG ATC 
Lys lie 



CAC GCA 
His Ala 

ATT GCA 
lie Ala 
70 

GAT GCA 
Asp Ala 

85 
GGA ACT 
Gly Ser 

GGC ATC 
Gly He 

AAC GAC 
Asn Asp 

GGT CGC 
Gly Arg 
150 
GCT GAA 
Ala Glu 
165 

CGC CCA 
Arg Pro 

CTG ATC 
Leu He 

ATC AAG 
He Lys 

GGC ATC 
Gly He 
230 
TCT CAC 
Ser His 
245 

GCT GTT 
Ala Val 

CGC TTT 
Arg Phe 

GCC AAG 
Ala Lys 

AAG CAG 
Lys Gin 



GCA ACC GGC 
Ala Thr Gly 
55 

ACC TCT GGC 
Thr Ser Gly 

AAC TTG GAC 
Asn Leu Asp 

GGC CTG CTG 
Gly Leu Leu 
105 
ACC ATG CCA 
Thr Met Pro 

120 
ATT CCA CAG 
lie Pro Gin 
135 

CCT GGC CCT 
Pro Gly Pro 

TTG GAT TTC 
Leu Asp Phe 

GTT TCA ACA 
Val Ser Thr 
185 

GGT GAG GCC 
Gly Glu Ala 

200 
GCT GAC GCA 
Ala Asp Ala 
215 

CCA GTT GTC 
Pro Val Val 

GAG CTG CAC 
Glu Leu His 

GGT GCA CTG 
Gly Ala Leu 
265 

GAT GAC CGC 
Asp Asp Arg 

280 
ATC ATT CAC 
lie lie His 
295 

GTT GAG GTT 
Val Glu Val 



TAC GCG 
Tyr Ala 

CCA GGA 
Pro Gly 
75 

TCC GTT 
Ser Val 
90 
GGT ACC 
Gly Thr 

GTG ACC 
Val Thr 

GCA TTG 
Ala Leu 

GTT CTG 
Val Leu 
155 
GTC TGG 
Val Trp 
170 

CCA CAT 
Pro His 

AAG AAG 
Lys Lys 

CAC GAA 
His Glu 

ACC ACC 
Thr Thr 
235 
ATG GGT 
Met Gly 
250 

CAG CGC 
Gin Arg 



CAG GTT 
Gin Val 

60 
GCA ACC 
Ala Thr 

CCC ATG 
Pro Met 

GAC GCT 
Asp Ala 

AAG CAC 
Lys His 
125 
GCT GAG 
Ala Glu 
140 

GTG GAT 
Val Asp 

CCA CCA 
Pro Pro 

GCT CGC 
Ala Arg 

CCC GTC 
Pro Val 
205 
GAG CTT 
Glu Leu 
220 

TTG ATG 
Leu Met 

ATG CCA 
Met Pro 

AGC GAC 
Ser Asp 



ACT GGA CGC 192 
Thr Gly Arg 

AAC TTG GTT 240 
Asn Leu Val 
80 

GTT GCC ATC 288 
Val Ala He 



TTC CAG GAA 
Phe Gin Glu 
110 

AAC TTC ATG 
Asn Phe Met 



GTC ACC GGT GAC 
Val Thr Gly Asp 
285 

GCC GAT ATT GAT 
Ala Asp He Asp 
300 

CCA ATC GTG GGC 
Pro He Val Gly 



336 



384 



GCA TTC CAC 432 
Ala Phe His 



ATT CCT AAG 
He Pro Lys 
160 

AAG ATC GAC 
Lys lie Asp 

175 
CAG ATC GAG 
Gin He Glu 
190 

CTT TAC GTT 
Leu Tyr Val 



480 



528 



576 



624 



CGT GCG TTC 672 
Arg Ala Phe 



GCT TTG GGT 
Ala Leu Gly 
240 

GGC ATG CAT 
Gly Met His 

255 
CTG CTG ATT 
Leu Leu He 
270 

GTT GAC ACC 
Val Asp Thr 



720 



768 



816 



864 



CCT GCC GAA 912 
Pro Ala Glu 

GAT GCC CGC 960 
Asp Ala Arg 
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305 

GAA GTT 
Glu Val 

ACC GAG 
Thr Glu 

CGT TTC 
Arg Phe 

CAG TTT 
Gin Phe 
370 
TAC TGC 
Tyr Cys 
385 

GAC TTT 
Asp Phe 

ATG GGC 
Met Gly 

GAC AAG 
Asp Lys 

AAC CAG 
Asn Gin 
450 
GCA CTA 
Ala Leu 
465 

CTA TTC 
Leu Phe 

GAG TAC 
Glu Tyr 

GCC ATC 
Ala He 

GCT CGA 
Ala Arg 
530 
GAA GAC 
Glu Asp 
545 

GAT ATC 
Asp Ue 



CTT GCT 
Leu Ala 

GAC ATC 
Asp lie 
340 
CCA CGT 
Pro Arg 
355 

GTC ATT 
Val lie 

GCC GGC 
Ala Gly 

GAA AAG 

Glu Lys 

TAC GCA 
Tyr Ala 
420 
GAA GTC 
Glu Val 
435 

GAA CTC 
Glu Leu 

ATC AAC 
He Asn 

TAT GAA 
Tyr Glu 

ATG CCC 
Met Pro 
500 
CGC GTC 
Arg Val 
515 

GAA ATC 
Glu He 



310 
CGT CTC 
Arg Leu 
325 

TCC GAG 
Ser Glu 

GGC TAC 
Gly Tyr 

GAA ACC 
Glu Thr 

GTC GGA 
Val Gly 
390 
CCA CGC 
Pro Arg 
405 

GTT CCT 
Val Pro 

TGG GCT 
Trp Ala 

ACC ACC 
Thr Thr 

AAC GGA 
Asn Gly 
470 
GGA CGG 
Gly Arg 
485 

GAC TTT 
Asp Phe 

ACC AAA 
Thr Lys 

AAC GAC 
Asn Asp 



CTG GAA 
Leu Glu 

TGG GH 
Trp Val 

GAC GAG 
Asp Glu 
360 
CTG TCC 
Leu Scr 
375 

CAG CAC 
Gin His 

ACC TGG 
Thr Trp 

GCG GCC 
Ala Ala 

ATC GAC 
lie Asp 
440 
GCC GCA 
Ala Ala 
455 

AAC CTG 
Asn Leu 

TAC TCA 
Tyr Ser 

GTT GCC 
Val Ala 

GCG GAG 
Ala Glu 
520 
CGC CCA 
Arg Pro 
535 

CCA ATG 
Pro Met 



GCA CAG GTA TGG 
Ala Gin Val Trp 
550 

CAG TAC GCA CTC GGA TTG 
Gin Tyr Ala Leu Gly Leu 
565 

TCA GCT GCA GAA GAC CCT GCA GAC 



ACC ACC 
Thr Thr 
330 
GAC TAC 
Asp Tyr 
345 

CAG CCA 
Gin Pro 

AAG GAA 
Lys Glu 

CAA ATG 
Gin Met 

CTC AAC 
Leu Asn 
410 
CTT GGA 
Leu Gly 
425 

GGC GAC 
Gly Asp 

GTT GAA 
Val Glu 

GGC ATG 
Gly Met 

AAT ACT 
Asn Thr 
490 
CTT TCT 
Leu Ser 
505 

GAA GTA 
Glu Val 

GTA GTC 
Val Val 

GTG TCT 
Val Ser 



315 

AAG GCA 
Lys Ala 

CTC AAG 
Leu Lys 

GGC GAT 
Gly Asp 

GTT GGC 
Val Gly 
380 
TGG GCA 
Trp Ala 
395 

TCC GGT 
Ser Gly 

GCA AAG 
Ala Lys 

GGC TGT 
Gly Cys 

GGT TTC 
Gly Phe 
460 
GTT CGC 
Val Arg 
475 

AAA CTT 
Lys Leu 

GAG GGA 
Glu Gly 

CTG CCA 
Leu Pro 

ATC GAC 
He Asp 
540 
GCT GGA 
Ala Gly 
555 

TTC TTT 
Phe Phe 



AGC AAG 
Ser Lys 

GGC CTC 
Gly Leu 
350 
CTG CTG 
Leu Leu 
365 

CCC GAC 
Pro Asp 

GCT CAG 
Ala Gin 

GGA CTG 
Gly Leu 

GCT GGC 
Ala Gly 
430 
TTC CAG 
Phe Gin 
445 

CCC ATT 
Pro He 

CAA TGG 
Gin Trp 

CGT AAC 
Arg Asn 

CTT GGC 
Leu Gly 
510 
GCC ATC 
Ala He 
525 

TTC ATC 
Phe lie 



320 

GCA GAG 1008 
Ala Glu 
335 

AAG GCA 1056 
Lys Ala 

GCA CCA 1104 
Ala Pro 

GCA ATT 1152 
Ala lie 

TTC GTT 1200 
Phe Val 
400 

GGC ACC 1248 
Gly Thr 
415 

GCA CCT 1296 
Ala Pro 

ATG ACC 1344 
Met Thr 

AAG ATC 1392 
Lys lie 

CAG Arc 1440 
Gin Thr 
480 

CAG GGC 1488 
Gin Gly 
495 

TGT GTT 1536 
Cys Val 

CAA AAG 1584 
Gin Lys 

GTC GGT 1632 
Val Gly 



CGC CCA 
Arg Pro 
570 

ATT CAT GCT TCC 



TCA TCC AAC TCC 1680 
Ser Ser Asn Ser 
560 

GAC GGC GAC GAA 1728 
Asp Gly Asp Glu 
575 

GTT GAT TCG ACC 1776 
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Ser Ala Ala Glu Asp Pro Ala Asp lie His Ala Ser Val Asp Ser Thr 
580 585 590 



GAG GCA TAA 
Glu Ala *** 



1785 

[■21 **&tfR)3. 4 k b<D*3BWDNA»rK-<otS 
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